Characterization of the ribosomal properties required for formation of a GTPase active complex with the eukaryotic elongation factor 2.
The binding stability of the different nucleotide-dependent and -independent interactions between elongation factor 2 (EF-2) and 80S ribosomes, as well as 60S subunits, was studied and correlated to the kinetics of the EF-2- and ribosome-dependent hydrolysis of GTP. Empty reconstituted 80S ribosomes were found to contain two subpopulations of ribosomes, with approximately 80% capable of binding EF-2.GuoPP[CH2]P with high affinity (Kd less than 10(-9) M) and the rest only capable of binding the factor-nucleotide complex with low affinity (Kd = 3.7 x 10(-7) M). The activity of the EF-2- and 80S-ribosome dependent GTPase did not respond linearly to increasing factor concentrations. At low EF-2/ribosome ratios the number of GTP molecules hydrolyzed/factor molecule was considerably lower than at higher ratios. The low response coincided with the formation of the high-affinity complex. At increasing EF-2/ribosome ratios, the ribosomes capable of forming the high-affinity complex was saturated with EF-2, thus allowing formation of the low-affinity ribosome.EF-2 complex. Simultaneously, the GTPase activity/factor molecule increased, indicating that the low-affinity complex was responsible for activating the GTP hydrolysis. The large ribosomal subunits constituted a homogeneous population that interacted with EF-2 in a low-affinity (Kd = 1.3 x 10(-6) M) GTPase active complex, suggesting that the ribosomal domain responsible for activating the GTPase was located on the 60S subunit. Ricin treatment converted the 80S particles to the type of conformation only capable of interacting with EF-2 in a low-affinity complex. The structural alteration was accompanied by a dramatic increase in the EF-2-dependent GTPase activity. Surprisingly, ricin had no effect on the factor-catalyzed GTP hydrolysis in the presence of 60S subunits alone.